Improvements in quality and stability of peanut oil may improve the market value (Knauft and Ozias-Akins,
The oxidative stability and shelf-life of oil is influfrom 0.8 to 2.5. Variation in peanut for O/L ratio has been characterenced by the concentrations of specific fatty acids (Fore ized, and the O/L ratio is digenically inherited at two loci designated et al., 1953; Sanders, 1980a,b) . In general, saturated fatty as Ol 1 and Ol 2 . Previous research has been conducted with Virginiaacids are less susceptible to oxidation than less saturated and runner-type peanut; however, there have been no reports regardfatty acids. Two fatty acids, oleic and linoleic, comprise ing the inheritance and allele frequency at these loci in Spanishover 80% of the oil content of peanut. Of these, linoleic type peanut. The objectives of this study were to determine if the acid is less saturated and less stable than oleic acid.
inheritance of the high oleate trait in Spanish-type peanut is similar Holley and Hammons (1968) reported a strong negative to that previously reported and to determine the allelic composition correlation between linoleic acid content and oil stabilof Spanish-type peanut at Ol 1 and Ol 2 . Six different Spanish-type ity in peanut. Robertson and Thomas (1976) reported peanut cultivars (low oleate) were hybridized with F435-2-2 (high oleate). F 2 and BC 1 F 1 progenies were evaluated for the O/L ratio.
that oil with higher ratios of oleic to linoleic acid retains Segregation patterns indicated that high oleic acid content is digeniits quality longer in the seed or as oil. Gorbet and Knauft cally inherited in Spanish-type peanut, but there seems to be more (1997) found that 'SunOleic 95R', a high oleic runner allelic variation both within and among these cultivars. In addition, cultivar, had much longer shelf-life than the traditional variation within the high and low oleate ratio classes indicated that runner-type peanut cultivars.
other factors may be involved in determining the precise O/L ratio.
In addition to increasing the stability of peanut oil, increasing the O/L ratio in peanut appears to have health benefits as well. Research has associated high oleic acid P eanut is a globally important protein and oilseed with lowered blood serum cholesterol, especially lowcrop. In the USA, peanut is used primarily for food, density lipoproteins (LDL) in humans (O'Bryne et al., but throughout the rest of the world, it is utilized as an 1997). Renaud et al. (1995) reported a 70% decrease in oilseed crop (McWatters and Cherry, 1982) . Like most recurrent myocardial effects when oleic acid levels are edible oils, peanut oil is subject to oxidation which reincreased in plasma fatty acids. sults in rancidity. Consequently, the shelf-life of prodIncreasing the O/L ratio in peanut seems to have posiucts which contain peanut and peanut oil is limited.
tive effects on peanut quality and nutritional value. , 1974; Mercer et al., 1990; Mason and Matlock, 1967;  June of the respective years and F 2 seeds were separated by Tai, 1972; Tai and Young, 1975 
MATERIALS AND METHODS
set of independently derived backcross lines (IDBLs) were
Germplasm Development
developed. The IDBLs were derived from the BC 1 generation of the cross Tamspan 90 ϫ (Tamspan 90 ϫ F435-2-2). PlantSix Spanish-type peanut cultivars with low O/L ratios were row populations from this BC 1 were planted at College Station, hybridized as females to F435-2-2, the high O/L line, to create TX. Ten seed samples from each plot were analyzed for O/L segregating populations for genetic analysis. The six low O/L ratio. Individual plants from plant rows with values slightly ratio Spanish-type cultivars represent an array of breeding higher than those of the low parent (2.0 to 4.5, designated types from different locations (Table 1) . F435-2-2 is a strain "low intermediate"), and values in the lower range of high O/L parent (9.0 to 15), were selected for low and high O/L The sample was contained in a 2 mL borosilicate glass vial.
rection.
Two microliters were injected into a GC for each analysis. Injector and detector temperatures were set at 250ЊC. The in the F 2 progeny which are indicative of monogenic and oven was programmed for an initial temperature setting of digenic inheritance, respectively (Moore and Knauft, 1993) by F435-2-2 all fit the expectations of digenic inheritance (Table 3) . A BC 1 F 1 population of Tamspan
RESULTS AND DISCUSSION
90 also fit the expected segregation ratios of digenic inheritance and did not fit the expected ratios for monoAll six Spanish-type peanut cultivars designated as genic inheritance (Table 4) . low O/L ratio had O/L ratios ranging from 0.8 to 2.1
In the cross of Starr ϫ F435-2-2, F 2 progeny from with an average O/L ratio of 1.2, while F435-2-2 had five F 1 plants were evaluated. In four of the five plants, an average O/L ratio of 34.0 with a range of 14.0 to 45.0 segregation patterns were consistent, and bulked data ( Table 2 ). The O/L ratio of F 1 hybrids ranged from 1.0 fit expectations of digenic inheritance, but not for monoto 3.6 (Table 2) indicating that low O/L ratios were genic inheritance (Table 5) . One F 1 plant (No. 442) dominant to high O/L ratios. Segregation was observed produced an F 2 population that did not fit either model. in all six F 2 populations with O/L ratios ranging from
The exact cause of this variant segregation is not known, 0.8 to 48.8. The majority of the F 2 progeny had O/L ratios but it may be due to sampling, contamination, or the that were less than 5.0 (Fig. 1) . In all six F 2 populations, presence of genetic modifiers influencing the trait. If including the two reciprocals, there were values for O/L the latter is true, this indicates that the cultivar Starr is ratios that were slightly higher than those of the low variable for factors influencing O/L ratio. The majority parent (e.g., 1.8-4.5), but these ratios were much lower of the data in this cross support the expected ratios for than those of the high parent. Because these low-interdigenic inheritance. mediate types were much closer in O/L ratio to the low No differences in segregation pattern were observed parent, they were classified as low O/L individuals for for the two reciprocal F 2 populations, with F435-2-2 the purpose of determining segregation patterns. This as a female and Tamspan 90 and Starr as males (Tables 3  classification is in these two Spanish-type cultivars. In addition, the confive F 2 families were evaluated and four of these families fit the expected ratios for digenic inheritance (Table 5) . sistency of data among families in a cross indicates that genotype ϫ environment had little effect on the expres-BC 1 F 1 populations were created by means of these four families and segregation in the BC 1 F 1 progeny fit the sion of Ol 1 and Ol 2 loci.
The results observed in the crosses Spanco and TS expected ratios for digenic inheritance (Table 4 ). The last F 2 family segregated in a manner consistent with 32-1 by F435-2-2 indicate that Spanco and TS 32-1 are variable at the loci controlling O/L ratio. In the cross monogenic inheritance (Table 5 ).
The data indicate that both Spanco and TS 32-1 fit of Spanco ϫ F435-2-2, a total of seven F 2 families were evaluated, and five of these families fit the expected the expected ratios for digenic inheritance for O/L ratio, but they are variable for the alleles present at the two ratios for digenic inheritance. BC 1 F 1 populations were created using four of these families and the BC 1 F 1 progloci involved in controlling the O/L ratio. On the basis of our observations of high and low O/L lines in the eny segregation fit the expected ratios for digenic inheritance (Table 4 ). The remaining two F 2 families segregated TAES breeding nurseries, these loci have no effect on the plant phenotype. Consequently, it is feasible that in a manner consistent with monogenic inheritance (Table 5). In the cross of TS 32-1 ϫ F435-2-2, a total of allelic variants could have been present at these loci when the final selections were made prior to release.
low O/L values were observed in these populations as well. In addition, since variation existed within the culti-TS 32-1 is an African cultivar, which might indicate that some other Spanish-type cultivars from outside the USA vars Spanco and TS 32-1, one would expect that intermediate values should be observed in individuals from also have one of the genes responsible for the high oleate trait in peanut.
these two cultivars. To verify this fact, approximately 75 seeds from both Spanco and TS 32-1 were assayed for The data presented in this study indicate that the O/L ratio in Spanish-type peanut is controlled by two O/L ratio and all of the individuals were low (0.9-1.8).
Because of these inconsistencies, more research is necesgenetic loci, but two observations indicate that modifiers or additional epistatic interactions may be occurring. sary to determine the exact cause of these low-intermediate O/L ratios. First, in the cross of Starr ϫ F435-2-2, one F 2 family segregated in a manner that did not fit any of the exProgeny of self-low-intermediate lines was analyzed for O/L ratios. This information was used to determine pected ratios (Table 5) . Additional testing will be required to determine the cause of this different segregathe stabilizing of the intermediate O/L genotypes. Progeny from six of these IDBLs were very similar to their tion ratio. Second, a significant number of F 2 progeny had O/L ratios that were slightly higher than their rerespective progenitor plants for O/L ratio (Table 6 ). For example, plant 1-16-1-4 had an original O/L value of spective low O/L parent, but they were much closer to their low O/L parent than to the high O/L, F435-2-2 9.7. The 10 seeds analyzed among its progeny had O/L values ranging between 8.6 to 18.6, with 6 of the 10 (Fig. 1) maining four IDBLs showed significant variation in the O/L ratios of their progeny (Table 6) This ratio is indicative of duplicate interaction. When results suggest that some lines were "fixed" for those factors while others were not, probably indicating that the data is partitioned in this manner, most of the F 2 populations that segregated for two genes showed good modifiers are influencing the O/L ratio in these lines. Isleib et al. (1998) found that in addition to Ol 1 and fit for the 9:6:1 ratio. On the basis of this logic, the plants that segregated at only one locus in Spanco and
Ol 2 other genetic factors influence O/L ratios. The data presented in our study support these findings, but addi-TS 32-1 should not produce any low F 2 progeny, but
